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(54) MCTOMHMK HMTAHMfl C flBYMfl BXOflAMM HO nEPEMEHHOMY l/l nOCTOflHHOMy TOKY C 
□POrPAMMMPYEMblM BblXOAOM HO nOCT05^HHOMY TOKY. MCnOJlbSYKDlMMM BTOPMHHbIM 
nOHM>KAK)mMI?i nPEOBPASOBATEJlb 

(57) Pect^epar: 

npefljiaraeTCfl cmjiobom npeo6pa30BaTejib (10) c 
AByM^i BxoAaMM no nocro^iHHOMy/nepeMeHHOMy TOKy, 
MMeiou^MM QABoeHHbiM BXOA (12, 14), cny>Kaii^MM Ann 
npMGMa BxoAHoro Hanp5i>KeHii5i kbk nepeMGHHoro, raK 

M nOCT051HHOrO TOKa 1/1 C Bbl6MpaeMblM BblXO^OM (16) 

fljiji Hanpfl>KeHMfl nocTO^HHoro roKa m BTOpbiM 
BbixoflOM (18) nocTOJ^HHoro TOKa. Cmjiobom 
npeoGpaaoBarejib (10) coAep>KMT cxoMy (20) 
ci/ijiOBoro npeoGpaaoBarejifi, BicniOMaiOLi^yio b ce6fi 
npeo6pa30BaTejib (22) nepeMOHHoro roKa b 
nocTOflHHbiM, noBbiLuaioii^MM npeo6pa30BaTexib (24) 
nocTOflHHoro TOKa, cxeMy (26) o6paTHOM CBfl3M, 
cxoMy (25) c|DiijibTpa m noHM>KaiOLi^MM 



npeo6pa30BaTejib (28) nocTO^HHoro roKa. Cmjiobom 
npeo6pa30BaTejib (10) no3BOJi5ieT peiuMTb MHome 
npo6jieivibi opraHki3aL^iiM pa6oTbi CMcreMbi, CB5i3aHHbie 
c Heo6xoAMMOCTbio Mcnojib30BaHMn nojiHoro Ha6opa 

pa3J1imHblX MHTepCjDeMCHblX KOMnOHOHT, Heo6xOAMMblX 

AJifl nuraHMsi Mo6MjibHbix ycTpOMCTB pa3nMMHoro runa 
OT MCTOHHMKa HMTaHMfl jim6o nepeMGHHoro TOKa, nM6o 

nOCTOflHHOrO TOKa. KpOMG Toro, cmjiobom 
npG06pa30BaTGJ1b (10) TaK>KG COAep>KMT ABa BblBOAa 
(16/18) BblXOAHOrO Hanp51>KGHM5l, MTO n03B0ri$1GT 
OAHOBpGMGHHO o6GCnGMMTb HMTaHMG MHO>KGCTBa 
M06MJlbHblX yCTpOkiCTB C pa3HblMM TpG60BaHMflMM HO 
□ MTaHmO OT GAMHOrO npG06pa30BaTGJlJ1, MTO ^BJlflGTCfl 
TGXHMHGCKMM pG3yj1bTaTOM. 24 3.n. (j^-JIbl, 3 MJI. 



CrpaHML^a: 1 



10 



BXOfl 
□EPEMEHHOrOO 
TOKA 



12 



17- 



BXOA 
nOCT051HHOrOO-;- 
TOKA / 

14 



nPEOBPASOBATEnb 
nEPEMEMIOrO 

TOKA B nocToaHHbm 



T 

11 



N1 


CXEMA 






Ol/inbTPA 



CXEMA 
OBPATHOM 



15 



T 

26 



24 



nOBblUlAIOlUHH 
nPEOEPASOBATEnb 

nocTOHHHoro 

TOKA 



T 
25 



13 

2_ 

N2 



28- 



20 



nOHWKAIOlllHM 

nPEOEPASOBATEnb 



16 

/ ^(BblXOfl BblCOKOrO yPOBHi^ 
no nOCT05^HHOMy TOKY) 



_^(BblXOfl HMSKOrO yPOBH5^ 

no nocT05iHHOMy TOKy) 

18 



OMriA 



CM 

o 



o 



CO 



CM 
CM 



CTpaHML^a: 2 



RUSSIAN FEDERATION 



(19) 



CM 
O 

a> 

CO 

o 

CM 
CM 




RU 



(11) 



%(13) 



(51) Int. CI. 
H02M 1/10 



(2006.01) 



FEDERAL SERVICE 
FOR INTELLECTUAL PROPERTY, 
PATENTS AND TRADEMARKS 

(12) ABSTRACT OF INVENTION 



(21), (22) Application: 2004104345/09. 08.02.2002 
(24) Effective date for property rights: 08.02.2002 
(30) Priority: 31.10.2001 US 60/335.785 
(43) Application published: 27.06.2005 
(45) Date of publication: 20.04.2006 Bull. 1 1 

(85) Commencement of national phase: 12.02.2004 

(86) PCT application: 

US 02/03542 (08.02.2002) 

(87) PCT publication: 

WO 03/038981 (08.05.2003) 

Mail address: 

129010, Moskva, ul. B. Spasskaja, 25, str.3, 
OOO "Juridlcheskaja firma GorodlsskiJ i 
Partnery", pat.pov. Ju.D.Kuznetsovu, reg.Ne 595 



(72) Inventor(s): 
MAKDONAL'D Gilbert (US), 
SMIT Skott (US) 

(73) Proprietor(s): 

MOBILITI EhLEKTRONIKS INK. (US) 



(54) POWER SUPPLY WITH TWO AC AND DC INPUTS AND PROGRAMMABLE DC OUTPUT USING 
SECONDARY STEP-DOWN CONVERTER 



(57) Abstract: 

FIELD: electrical engineering. 

SUBSTANCE: proposed power converter 10 with 
two dc/ac inputs has dual input 12, 14 used to 
receive both dc and ac input voltage and with 
selectable dc output 16, as well as second dc 
input 18. Power converter 10 has power-converter 
circuit 20 incorporating ac-to-dc converter 22, 
step-up dc converter 24, feedback circuit 26, 
filter circuit 25, and dc converter 28. Power 
converter 10 makes it possible to solve many 
problems for organizing system operation related 
to use of complete set of various interface 
components required for feeding mobile facilities 
of all kinds from ac or dc power supply. In 
addition, power converter 10 also has two output- 



voltage leads 16, 18 enabling power supply to 
plurality of different mobile facilities from 
single converter. 

EFFECT: enlarged functional capabilities. 
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riepeKpecTHan ccbijiKa Ha poACTeeHHbie samm 

HacT05iinasi 3a5iBKa cooTBeTCTByeT m ms/ieeT npHopiueT nepeycTynneHHOM najeHTHofi aasiBKn 
CLUA N91 0/005961, noflaHHOM 3 fleKa6pfl 2001 rofla, coflep>KaHMe KOTopoM BKjiJOMeHo b flaHHoe 

OHMCaHMe B BMAe CCblJIKM. 

5 06nacTb TexHi/iKui, k kotopom othocmtcji M3o6peTeHMe 

HacTOflL^ee M3o6peTeHi/ie othocmtcji k o6nacTM ci/inoBbix npeoepaaoBaTeneCi i/i, b MacTHocTn, 
KacaeTCfl ci/inoBoro npeo6pa30BaTenfl c AByMn Bxc^aMM no nepeMeHHOMy m nocTo^HHOMy Toicy m 
nporpaMMi/ipyeMbiM BbixoAOM no nocTOfiHHOMy TOKy. 

npeflUJeCTByJOlUMM ypOBGHb TeXHUKM 

io LUuipoKoe McnojibsoBaHi/ie Mo6i/ijibHbix aneicrpoHHbix \A3f\en\AiA, jsmx ksk nepcoHanbHbie 

HoyT6yKM, nepcoHanbHbie Lii/i(t)poBbie MHct)opMaLiMOHHbie ycrpoMCTBa (PDA), coTOBbie Tene(t)OHbi 
M T.n., conpoBo>KflaeTC5i noBbiiueHHbiM cnpocoM Ha nefloporne m KOMnaKTHbie mctohhmkm 
ni/iTaHMfi, npeAHasHaMeHHbie f\n9\ nuTahi/i^ m noA3apnAKi/i BbiLueyKasaHHbix kisAeni/iM. 
EoribLui/iHCTBo npoMSBOAMTenoM Mo6MnbHbix i/i3Aeni/i£i, KaK npaBi/ino, CHa6>KaK)T Mo6MnbHbie 

15 ]A3^e^]A9\ BcraBHbiMM aAanTepaMM ni/iTaHUfi. 

CoBpeMGHMbie aflanjepbi ni/iTaHUfl o6biHHo npeflCTaBjifiKJT co6om cMnoBbie npeoSpasoBaTeni/i 
nepeMeHHoro TOKa b nocTosiHHbiM mjim nocTosiHHoro TOKa b nocTOflHHbiM, npuneM mx 
KOH(t>MrypaL(M5i o6ecneHMBaeT nM6o noBbimeHi/ie, 111160 noHM>KeHi/ie bxoahofo Hanpfl>KeHMfl 
nocTosiHHoro TOKa, noflaBaoMoro Ha Mo6MnbHoe ycTpoCiCTBo. flpi/i McnonbsoBaHMn, Hanprnviep, 

20 aflanjepoB, npeoepasyioiMi/ix nepeMeHMbiCi tok b nocTosiHHbiM, nonbsoBaTeriM Moryr o6ecneMi/iTb 
nMTaHne 6onbLUMHCTBa Mo6MnbHbix ycTpoMCTB, BCTaBMB a^anrep b cTaH^apTHyK) HacTGHHyK) 
poseTKy nepeMeHHoro TOKa, KOTopasi i/iMeeTcn, KaK npaBMjio, b 6onbLUMHGTBe aomob mum 
oc|dmcob. AHanorMMHO, npM HariMMMM BxoflHoro nMTaHMq TOJibKO no nocTosiHHOMy TOKy, KaK 3to 
MMeeT MecTo b aBTOMo6Mjie mum caMonere, nonbsoBaTeriM MoryT o6ecneHMTb nMTaHMe cbomx 

25 Mo6MnbHbix ycTpoMCTB, Mcnofibsyfl craHAapTHbiM cepMMHbiM a^anTep nocTo^HHoro TOKa. KaK 
npaBMjio, aflanjepbi o6omx TMnoB pa3pa6aTbiBaK)TC5i m aflanjMpyKDTcsi c B03M0>KH0CTbK) 
nonyMeHMfl peryjiMpyeMoro Bbixo^Horo Hanp$R>KeHM$R nocTos^HHoro TOKa, b ^i^anaaoHe ot 5 B 

nOGT051HHOrO TOKa AO 30 B nOCTOflHHOrO TOKa B SaBMCMMOCTM OT BM^a Mo6MnbHoro yCTpOMCTBa. 

XoTfl ynoM^HyTbie a^anTepbi nMTaHMsi m o6eGneHMBaK)T B03M0>KH0GTb HenoopeACTBeHHoro 

30 nMTaHM5R M noflsapjiflKM, nojibsoBaTenjiM sanacTyK) npMxoflMTCJi MMGTb npM ce6e aBTOHOMHbie 
aflanTepbi ^n9\ nMTaHMsi Ka>KAoro OTflenbHo BSJiToro Mo6MnbHoro ycTpoMCTBa. SaMacTyK) 3to 
osHanaeT, hto nojibsoBaTeriM BbiHy>KAeHbi MMeTb npM ce6e HecKonbKO a^anTepoB: OAHoro 
TMna - B KanecTBe MCTOHHMKa nMTaHMsi c BxoflOM no nepeivieHHOMy TOKy m flpyroro TMna - b 
KanecTBe MCTOMHMKa nMTaHMsi c bxoaom no nocTOfiHHOMy TOKy; KpoMe Toro, nonbsoBaTeriM 

35 o6biHHo MGnonb3yK)T HeoKOJibKo a^anTepoB oSecneHGHMfl nMTaHMs^ HecKonbKMx ycTpoMCTB. 
TaKMM o6pa30M, Mcnonbaysi oahobpomghho 6onee OAHoro ycrpoMCTBa, nojibsoBaTexiM 
Mo6MnbHbix ycTpoMCTB BbiHy>KfleHbi McnonbsoBaTb HecKonbKo rpoMosflKMx aflanTepos nMTaHMSi. 

CooTBeTCTBeHHo, cymecTByeT noTpe6HocTb b cmjiobom npeo6pa30BaTene, KOTopwM 
nosBonneT peiuMTb npo6neMbi, cBnsaHHbie c Heo6xoAMMocTbK) MononbsoBaHMn Bcero Ha6opa 

40 pasjiMHHbix aneMeHTOB mctohhmkob nMTaHMJi, Heo6xoflMMbix ^n9\ o6ecneHeHMyi nMTaHM5i 

MHo>KecTBa Mo6MnbHbix MJ1M nopTaTMBHbix ycTpoMCTB pasjiMMHbix TMnoB. npeMMyu^ecTBo TaKoro 
GMjioBoro npeo6pa30BaTenfl gogtomt b tom, hto oh Mo>KeT o6Gny>KMTb HOGKoribKo pasnoTMnnbix 
Mo6MnbHbix yoTpoMGTB, o6eGneHMBa5i noAany oTct)MjibTpoBaHHoro m GTa6MnM3MpoBaHHoro 
BbixoAHoro Hanpsi>KeHMsi nocTosiHHoro TOKa, mmgsi Ha BxoAe Hanp5i>KeHMe nepeis/ieHHoro nM6o 

45 nocTOJiHHoro TOKa. KpoMe Toro, npeoSpasoBanMe BxoAHoro nMTaHMsi mjim nariMMMe MHo>KecTBa 

BblXOAHblX BblBOAOB AaeT nOJIbSOBaTeJIflM B03M0>KH0GTb o6eGneHMTb OAHOBpeMOHHOe nMTaHMe 
HeCKOnbKMX M06MnbHblX yCTpOMCTB C paSJlMHHblMM Tpe60BaHM51MM nO nMTaHMK) HeSaBMGMMO OT 

Toro, siBjifieTGs^ JIM BxoAHoe Hanpn>KeHMe nepeMennbiM mjim noGTosiHHbiM. 
Cyu^HOGTb M3o6peTeHMn 

50 HaGTosm^ee M3o6peTeHMe o6eGneHMBaeT TexHMHeoKMe npeMMymeGTBa, Ae^icTBy5i b KaneoTBe 
GMjiOBoro npeo6pa30BaTejisi c B03M0>KH0GTbK) npeAOCTaBjieHMsq AByx BbixoAHbix Hanpsq>KeHMM 
noGT05iHHoro TOKa, nojiynaeMbix jim6o m3 bxoahofo Hanpn>KeHM5i nepeis/ieHHoro TOKa, jim6o m3 
BxoAHoro Hanpfl>KeHM5i noGTosiHHoro TOKa. Cmjiobom npeo6pa30BaTejib Mo>KeT 6biTb 
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sanporpaMMMpoBaH MSBHe Ann pa6oTbi b lumpokom Ai^anasoHe KOMdi/iHai^i/iM Hanpfl>KeHi/in m TOKa, 
aflanTMpoBaHHbix fln5i lUMpoKoro Kpyra pasnnHHbix Mo6MnbHbix ycTpoMCTB, npeflnaraeMbix 
pbiHKOM. KpoMe Toro, CMfiOBOM npeo6pa30BaTejib no3Bon5ieT pemi/iTb npo6jieMbi opraHi/isai^i/iii 

pa60Tbl ycrpOMCTB, CB^SaHHbie C He06X0AMM0CTbK) MMeTb HeCKO/lbKO paSJIMHHblX MHTep(t}eMCHblX 

5 KOMHOHeHTOB, Tpe6yK)LHMxcsi fljisi HMTaHMJi LunpoKoro cneKTpa pasHopoflHbix M06linbHblX 

yCTpOMCTB. MMe51 B03M0>KH0CTb HOACOeAMHeHMS^ K ^ByM BblXO^HblM Han p$l>KeH 1/151 M, 

nojibsoBaTejiM Mo6MnbHbix ycTpoMCTB MoryT oAHOBpeMeHHo o6ecneMMBaTb ni/iTaHi/ie MHo>KecTBa 

M06MnbHblX yCTpOMCTB C paSHblMM TeXHMHeCKI/IMM Tpe60BaHM51MM HO HMTaHMK). 

CornacHo npeflnoHTHTenbHOMy Bapi/iaHTy ocyinecTBneHnsi M3o6peTeHiie npeflCTaBjisieT co6om 

10 ci/inoBOM npeo6pa30BaTejib, i/iMeK)Li^i/iM nepByK) cxeiviy, BbinoriHeHHyK) c B03M0>KH0CTbK) npi/ieMa 
BxoAHoro Hanpfl>KeHM5i nepeMeHHoro TOKa m Bbipa6oTKM nepBoro nporpaMMMpyeMoro BbixoAHoro 
Hanp5i>KeHi/i5i nocT05iHHoro TOKa. CmjioboCi npeo6pa30BaTenb BKjiKJHaeT b ce65i BTopyK) cxeiviy, 
npi/icnoco6jieHHyK) nonyneHMsi BToporo nporpaMMi/ipyeMoro Bbixo^Horo Hanp$i>KeHi/i^ 
nocT05iHHoro TOKa, npM noAane Ha ee bxoa Hanpfi>KeHM5i nocro^HHoro TOKa. Cmjiobom 

15 npeo6pa30BaTenb TaioKe BKntonaeT b ce6fl TpeTbto cxeMy, KOTopan npM noAane na ee BxoAbi 
nepBoro ui BToporo HanpjDKeHMM nocTOJiHHoro TOKa (jDopivii/ipyeT na nepBOM Bbixofle BbixoflHoe 
Hanp5i>KeHMe nocTosiHHoro TOKa CTpe6yeMbiM 3HaMeHMeM. KpoMe Toro, jpeTbfl cxeMa o6bNHo 
coAep>KMT cxeMy o6paTHOM CB^zvy m npiicnoco6jieHa BsaMMOAeMCTBMfl co cbeMHbiM 
nporpaMMHbiM MOflynsM. HanuiHi/ie TaKoro nporpaMMHoro MOflynsi no3Bon5ieT nonb30BaTen5iM 

20 ci/inoBoro npeo6pa30BaTeji$i M36i/ipaTenbHo ycTaHaBjii/iBaTb ypoBenb BbixoAHoro Hanpq>KeHMq 
nocTo^iHHoro TOKa. Ci/ijiobom npeo6pa30BaTenb TaioKe BKntonaeT b ce65i neTBepryK) cxeMy, 
KOTopan coeAMHeHa c nepBbiM BbixoAOM. MeTBeprasi cxeMa o6ecneHMBaeT BTopoe BbixoAHoe 
Hanpyi>KeHMe nocT05iHHoro TOKa b BMfle BToporo Bbixofla, KOTopbiM He 3aBMCi/iT m cyu^ecTBeHHO 
Hi/i>Ke Bbi6MpaeMoro BbixoAHoro Hanp;i>KeHM5i nocTosiHHoro TOKa. 

25 B APyroM Bapi/iaHTe ii3o6peTeHiie npeACTaBjineT co6om cnoco6 c|3opMMpoBaHMfl no MenbLueM 
Mepe AByx BbixoAHbix Hanpq>KeHMM nocT05iHHoro TOKa, BbiOi/ipaeMbix He3aBMCMMo, npui no^ane 
Ha BXOA ycTpoMCTBa Hanp5i>KeHM$i nepeivieHHoro TOKa mjim Hanp$R>KeHi/i^ nocT05iHHoro TOKa. 
VKasaHHbiM Gnoco6 peaxiMsyeTcn nocpeACTBOM abl^ctbi/isi, cocrosiLi^ero b npeo6pa30BaHMM 
Bbi6paHHoro BxoAHoro Hanpfl>KeHM5i nepeMennoro TOKa i/ini/i nocTo^HHoro TOKa b nepBoe 

30 nporpaMMi/ipyeis/ioe BbixoAHoe Hanpsq>KeHMe nocTOJiHHoro TOKa na nepBOM BbixoAe. BcneA 3a 
ynoM5iHyTbiM Aei^^cTBueM no npeo6pa30BaHMK) BbinoxiHsieTcs^ p,ev\ciB]AB no npi/ieiviy, npi/i KOTopoM 
cxeMa npeo6pa30BaHMfl npMHMMaeT nepBoe BbixoAHoe Hanpfl>KeHiie nocTo^HHoro TOKa. CxeMa 
npeo6pa30BaHMyi nHi/mm/ipyeT AewcTBue, cocT05iLnee b co3AaHm/i BToporo BbixoAHoro 
Hanpji>KeHMJi nocTosiHHoro TOKa, KOTopoe ne 3aBMci/iT ot nporpaMMnpyeMoro BbixoAHoro 

^ Hanpfi>KeHMfl nocTo^HHoro TOKa i/i cyu^ecTBeHHo MenbLue nero. 
KpaTKoe oniicaHMe HepTe>KeM 

npeMMymecTBa M3o6peTeHMsi m KOHKpeTHbie BapnaHTbi ero ocymecTBrieHMsi cTanyT 
noH^THbiMM M3 nocjieAyKDLi^ero noAPo6Horo oni/icaHi/isi npeAnoMTMTeribHbix Bapi/iaHTOB ero 
ocyL^ecTBneHMfl co ccbijiKaMM Ha cfDiirypbi HepTe>KeM, b HMcne KOTopbix: 
40 cDnr.l A M3o6pa>KaeT 6noK-cxeMy cunoBoro npeo6pa30BaTen5i c AByM5i BxoAaMM no 

nepeMOHHOMy m nocTosiHHOMy Toicy c Hanpn>KeHi/ieM nocTo^iHHoro TOKa na BbixoAe cornacHo 
HacTo^Li^eMy i/i3o6peTeHMK); 

0i/ir.1B - noeneMeHTHoe M3o6pa>KeHMe npeo6pa30BaTen5i co cbOMHOM noHM>KaK)L^eM cxeMOM; 

0Mr.2 - cxeMy cunoBoro npeo6pa30BaTeji5q, noKasaHHoro na c|3i/ir.1, cornacHo nacTosiLi^eMy 

45 M306peTeHMK); M 

<l>Mr.3 - noAPo6HyK) cxeMy noHi/DKatou^ero npeo6pa30BaTen5i nocTosiHHoro TOKa comacHo 
HacTOJiLneMy M3o6peTeHMK). 

rioApoSHoe oni/icaHi/ie npeAnoMTi/iTeiibHoro Bapi/iaHTa ocyLi^ecTBjieHi/ifi i/i3o6peTeHi/i5i 
L4enbiM p^A HOBbix pemeHiiM, npeAno>KeHHbix b HacTosiLi^eM M3o6peTeHi/iM, 6yAeT oniicaH co 
50 ccbinKaMi4 Ha npeAnoHTMTenbHbie Bapi/iaHTbi ero ocyu^ecTBrieHi/isi. OAHaKO cneAyeT i/iMeTb b 
BMAy, HTo yKa3aHHbie BapnaHTbi npeACTaBji5iK)T nuiub nacTb m3 MHo>KecTBa B03M0>KHbix 
npuiMeneHMM M3o6peTeHM^. CclDopMyni/ipoBaHMbie b ashhom oni/icaHi/ii/i nono>KeHi/i;i b o6Li^eM 
cnynae ho Tpe6yK)T ycTaHOBneHim KaKoro-jiM6o pa3rpaHMHeHM5i c APyn/iMM 3a5iBneHHbiMi/i 
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M306peTeHMnMM. KpOMG TOrO, P^A nonO>KeHMM MO>KHO npi/IMeHI/ITb K OAHMM npMSHaKaM 

M3o6peTeHi/i5i, HO Henb35i npMMeHMTb K flpyri/iM. 

Ha c|DMr.1A noKaaaHa 6jiOK-cxeMa ci/inoBoro npeo6pa30BaTeji$i 10 c AByivisi BxoAaMi/i (no 
nepeMeHHOMy/nocTosiHHOMy TOKy), MMeK)Li^ero ^Ba nporpaMMi/ipyeiN/ibix Bbixo^Hbix Hanp5i>KeHi/ifl 

5 nocT05iHHoro TOKa, cornacHo HacTosiineMy M3o6peTeHmo. Cmjiobom npeo6pa30BaTenb 10 b 

npeAnoMTHTejibHOM Bapi/iaHTe coAep>Ki/iT cxeMy 20 ci/inoBoro npeo6pa30BaTen5i, BKnK)MaK)Li4yK) b 
ce65i npeo6pa30BaTenb 22 nepeMeHHoro TOKa b nocTosiHHbiM, noBbiLuatoujii/iM npeo6pa30BaTenb 
24 noGTOflHHoro TOKa, cxeMy 26 o6paTHOM cb$i3m, cxeMy 25 (t}MjibTpa m noHi/i>KaK)L^MM 
npeo6pa30BaTenb 28 nocTosiHHoro TOKa. 

io KaK BI/1AHO 1/13 yKa3aHHoro MepTe>Ka, cxeivia 20 ci/inoBoro npeo6pa30BaTeji5i pa3MeLi^eHa b 
Kopnyce 13 m o6ecneHMBaeT nonyneHMe nepBoro nporpaMMMpyeMoro BbixoflHoro Hanp5i>KeHMfl 
nocTOJiHHoro TOKa Ha BbixoflHOM BbiBOfle 16 M BToporo nporpaMMnpyeMoro BbixoflHoro 
Hanp$^>KeHi/i5R nocTos^HHoro TOKa na BbiBo^e 18. 06a yKa3aHHbix Bbixo^Hbix Hanpfi>KeHbifi 
nocTos^HHoro TOKa MoryT ct)opMi/ipoBaTbC5i b c|DyHKL^i/iii Hanp5i>KeHMM KaK nepeMeHHoro, TaK m 

15 nOCTOSIHHOrO TOKa. 

B npouiecce pa6oTbi npeo6pa30BaTenb 22 nepeMeHHoro TOKa b nocTOJinHbiCi npMHMMaeT 
CMman nepeMeHHoro TOKa go BxoflHoro BbiBOfla 12 m o6ecneMMBaeT peryjiMpyoMoe BbixoflHoe 
Hanp5i>KeHMe nocroflHHoro TOKa b y3noBOM TOHKe N1. 

BxoflHbie BbiBOflbi 12 M 14 MHTerpMpoBaHbi B oflHOM o6LneM pa3TDeMe 17, TaK hto k o6LneMy 
20 pa3'beMy 17 no^BOA^^Tcsi pa3nMMHbie CMjioBbie KaSexiM, npMcnoco6jieHHbie f\n9{ npMOMa Bxo^Horo 

nMTaHMfl OT paSJIMHHbiX MCTOHHMKOB. HanpMMep, nMTaHMe no nOCTO^HHOMy TOKy OT MCTOHHMKa 

nMTaHMfl caMoneTa mjim aBTOMo6Mn5i noABO^MTcn no npoBo^aM k Bxo^y 12, a mctohhmk 
nepeMeHHoro TOKa noflcoeflMHsieTcsq npoBOflaMM k Bxofly 14. B Bbi6paHHOM BapMaHTe 
npeo6pa30BaTenb 22 nepeMennoro TOKa b nocTos^HHbiM npMcnocoSnen f\n9\ c|DopMMpoBaHMfi 

25 BbixoAHoro Hanpfl>KeHMfl nocTOflHHoro TOKa b Ai^anasone ot 15 B nocro^HHoro TOKa mo 24 B 
nocT05iHHoro TOKa npM noflane na Bxofl Hanp5i>KeHMyi nepeMennoro TOKa na bnboa 12, 3HaHeHMe 
KOToporo ne>KMT b Ai^ana30He ot 90 B nepeMennoro TOKa f\o 265 B nepeMennoro TOKa. 
AnajiorMHHO, noBbiLuaK)L^MM npeo6pa30BaTenb 24 nocTonnnoro TOKa npMcnoco6nen ^nsi 
(t>opMMpoBaHM5i Bbixo^Horo nanp5i>KenMq noGTonnnoro TOKa, KOTopoe no Gyu^eGTBy noAo6no 

30 Hanpfi>KeHMK) npeo6pa30BaTen5i 22, no cjDopMMpyeTGJi npM noflane na Bxofl Hanpfi>KeHMSi 

noGT05^nnoro TOKa, no^aBaeMoro na Bxe^noM bnboa 14. noBbiLuaK)L^MM npeo6pa30BaTejib 24 
noGTonnnoro TOKa Bbinonnen g B03M0>KH0GTbK) npMeMa nanpfl>KeHM5i b AMana30He ot 1 1 16 B 
noGT05innoro TOKa. ripeMMymeGTBo ero MGnonb30BanM5i gogtomt b tom, hto npeo6pa30BanMe 
nepeMennoro TOKa b noGTOfinnbiM noope^GTBOM npeo6pa30BaTen$i 22 nepeMennoro TOKa b 

35 noGTOfinnbiM no3BOJifleT nojibaoBaTen^M GMjiOBoro npeo6pa30BaTenfi 10 o6eGneHMTb nMTanMe 
MOL^nbix Mo6Mjibnbix yoTpoMGTB, TaKMx KaK KOMnbtoTep "nanTon", npM naxiMHMM BxoAHoro 
nMTanMfl no nepeMennoMy TOKy, KaK 3to MMeeT mogto, nanpMMep, b flOMe mhm ocjDMGe. 
HanpoTMB, noBbiLuaK)Li^MM npeo6pa30BaTenb 24 noGTosinnoro TOKa GMjiOBoro npeo6pa30BaTen^ 
10 GnoGo6en o6eGneHMTb nMTanMe ananorMMnbix Mou^nbix yoTpoMGTB nyTeM oyu^eGTBennoro 

40 noBbiLuenM^ nanp5i>KenM5i Bxoflnbix GMrnanoB noGTosinnoro TOKa nM3Koro ypoBnsi, nanpMMep, 
GMrnanoB, KOTopbie MMeK)T mogto b aBTOMo6MjibnoM m/mjim oaMoneTnoM o6opyAOBanMM. 

KaK noKa3ano na c|3Mr.1 A, bxoa GxeMbi 25 ct}MjibTpa GBfisan c GOOTBeTGTByK)L^MMM Bbixo^aMM 
npeo6pa30BaTeneM 22 m 24. B npeAnoHTMTenbnoM BapManTe OGyu^eGTBiieHMfl oxeMa c|3MnbTpa 
npMGnoGo6nena flnyi nonynenMsi oTcjDMnbTpoBannoro Bbixoflnoro nanp5i>KenMyi noGTosinnoro TOKa 

45 BO BTopoM y3riOBOM TOHKe N2, KOTopoe noflaeTGJi 3aTeM na BbixoflnoM BbiBOfl 16, nanpMMep, c 

BblXOAHOM MOLl^nOCTbK) 75 Bt. 

Ha HepTe>Ke noKa3ano, hto k Bbixofly GxeMbi 25 (jDMnbTpa b y3noBOM tohko N2 noflooeflMnena 
GxeMa 26 o6paTnoM gb513m. B npoAnoHTMTenbnoM BapManTe OGyu^eGTBiienMsi oxoMa 26 o6paTnoM 
GB513M Hepe3 e^MnbiM KonTyp o6paTnoM GBn3M o6eGneHMBaeT peryjiMpoBanMe ypoBnn 
50 OTcjDMnbTpoBannoro Bbixoflnoro nanpsi>KenM5i noGTosinnoro TOKa, GcjDopMMpoBannoro o6ommm 
npeo6pa30BaTenfiMM 22 m 24. KpoMe Toro, GxeMa 26 o6paTnoM GBfl3M npMGnoGo6nena flnsi 
pa3MeLi^enM5i b neM Gi^eMnoro nporpaMMMpyK)Li^ero MOAynn, KOTopbiM no3BOJi^eT nonb30BaTeji5iM 
Mo6Mnbnbix yoTpoMGTB o6eGneHMTb Bbi6MpaeMoe BbixoAHoe nanpfl>KenMe noGTonnnoro TOKa na 
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BbixoAe 16 Hepes ysnoByto TOHKy N2. nporpaMMMpytou^MM MOAyJib coAep>KMT nepeKntoHaTeiib 15, 
cx)flep>KainMM pesMCTop, npHMeis/i sHBMeHMsi conpoTUBneHi/isi pesncTopa onpeflenJiJOT 
cooTBeTCTByioiMMe BbixoflHbie Hanpfl>KeHM5i nocTosiHHoro TOKa Ha Bbixofle 16. nonbsoBaTenJiM 
npeAOcraBjisieTCfl B03M0>KH0CTb M36MpaTenbHoro MSMGHeHMsi ypoBHsi oT(t)MnbTpoBaHHoro 

5 BbixoflHoro Hanpsi>KeHMq nocTosiHHoro TOKa, hto nosBonyieT HacTponTb cunoBOM 

npeo6pa30BaTejib 10 ni/iTaHMsi MHo>KecTBa pasHOTi/inHbix Mo6i/iJibHbix aneKrpoHHbix 
ycTpoMCTB, npeA~b$iBn5iK)LJ4i/ix pasHbie Tpe6oBaHM5i k nMTaHMK). KpoMe Toro, nporpaMMi/ipyK)Li^i/iM 
MOAynb cMjiOBoro npeo6pa30BaTen5i 10 mo>kho TaioKe HacTpoMTb TaKi/iM o6pa30M, MTo6bi oh 
BbinojiHjqn flononHHTenbHyK) (jDyHKi^MK) orpaHUHGHMsi BbixoflHoro TOKa. 

10 Bxofl noHM>KaK)i4ero npeo6pa30BaTen5i 28 nocTo^HHoro TOKa coeflMHen c y3noBOM tomkom N2, 
o6ecneHMBafl BTopoe BbixoAHoe Hanpfl>KeHMe nocronHHoro TOKa, KOTopoe 3aTeM noAaeTcn na 

BblXOflHOM BblBOfl 18 C BblXOflHOM MOLUHOCTbK), Hanpi/IMOp, 10 Bt. ripeflnOHTMTenbHO, HT06bl 

noHi/i>KaK)Li^i/iM npeo6pa30BaTejib 28 Mor ^i/icKpeTHo noHi/i>KaTb oT(})i/iJibTpoBaHHoe Hanp$R>KeHi/ie 
nocT05^HHoro TOKa M c})opMi/ipoBaTb BTopoe BbixoAHoe Hanpfl>KeHi/ie nocros^HHoro TOKa Ha 

15 OTAOJibHOM BbixoAHOM BbiBOflo 18. B Bbi6paHHOM BapMaHTG noHi/i>KaK)L^MM npeo6pa30BaTenb 28 
noHM>KaeT oTct>MnbTpoBaHHoe BbixoflHoe Hanp5i>KeHMe nocTosiHHoro TOKa flo 3HaMeHMM b 
flMana30He npi/iMepno ot 3 ao 15 B nocTOflHHoro TOKa. npenMymecTBOM flBjiaeTCJi to, mto 
yKa3aHHoe BTopoe Bbixo^noe Hanpn>KeHMe nocTo^HHoro TOKa, cct)opMMpoBaHHoe 
npeo6pa30BaTeneM 28, He 3aBMCMT ot BbixoflHoro Hanp5i>KeHmi nocTOJiHHoro TOKa na buboag 16 

20 M oyinecTBeHHo Hi/i>Ke nero. 3to no3Bon5ieT nonb30BaTenJiM HacTOflinero M3o6peTeHMfl 

o6ecneHMTb nMTaHi/ie ne TonbKo Moii^Horo nepi/iclDepMMHoro ycTpoCicTBa, TaKoro KaK KOMnbJOTep 
TMna nanTon, ho TaioKe i/i BToporo, ManoMOL^Horo nepiict^epi/iMHoro ycTpoMCTBa, TaKoro KaK 
coTOBbiM TenecfjOH, PDA m t.h. KpoMe Toro, HacTOJiinee M3o6peTeHMe no3BonsqeT o6eGneMMTb 
o^HOBpeMOHHoe ni/iTaHi/ie 3ti/ix nepiict>epMMHbix ycTpoMCTB ot oAi^noro npeo6pa30BaTen^ 

25 He3aBiiciiMo OT Toro, siBjisieTCfl JIM BxoAHoe Hanpfl>KeHiie nepeMenHbiM mjim nocTosiHHbiM. 
noHi/i>KatoLHMM npeo6pa30BaTenb 28 mmejc^ cbeMHbiM, hto o6ecneHMBaeT ero ct)M3MHeGKoe 
OTAeneHi/ie ot ocHOBHoro Kopnyca 13, KaK noKa3aHo Ha c|3Mr.1B, ki no3Bon5ieT i/1361/ipaTenbHo 
noAcoeAMHfiTb k Kopnycy 13 pa3nMMHbie cxeMbi noHM>KeHi/i5i Hanp5i>KeHMfi, odecneMMBatoLi^Me 
pa3ni/iHHbie Bbixo^Hbie Hanpfi>KeHM5i, 11 odecneHMTb otboa BbixoAHoro Hanp5i>KeHMfl nocTosiHHoro 

30 TOKa C BblXOflHOrO BblBOfla 1 8. 

Ha ct)Mr.2 noKa3aHa oxoMa 20 ci/inoBoro npeo6pa30BaTen5^, BxoA^u^as^ b cocTaB cnjioBoro 
npeo6pa30BaTen5i 10 c ^ByMn Bxo^aMM no nocTosiHHOMy/nepeMeHHOMy TOKy, noKa3aHHoro na 
c|DMr.1, cornacHo npmviepHOMy BapuiahTy HacTosiinero M3o6peTeHMsi. KaK 6yfleT noKa3aHo HM>Ke, 
GxeMa 20 ci/inoBoro npeo6pa30BaTenfl comacHo npeflnoMTi/iTenbhOMy Bapi/iaHTy GOflep>KMT Tpn 
^ OTAenbHbix npeo6pa30BaTenfl: gmjiobom npeo6pa30BaTenb 22 nepeMeHHoro TOKa b noGTo^HHbiM, 
noBbiLuatoLi^i/iM npeo6pa30BaTenb 24 nocronHHoro TOKa m noHM>KaK)L^MM npeo6pa30BaTejib 28 

nOGTOflHHOrO TOKa. 

npeo6pa30BaTenb nepeivieHHoro TOKa b noGTo^^HHbiM 

Cmjiobom npeo6pa30BaTenb 22 nepeMeHHoro TOKa b nocroflHHbiM BKntonaeT b Ge65i 

40 aBTOHOMHblM nepeKHJOHaTeJlb, KOTOpbIM GKOHC|3MrypMpOBaH GOrnaOHO "06paTH0X0fl0B0M" 

Tonojiori/ii/i (fly-baok topology). AByxnonynepi/io^Hoe Bbinp^MjieHi/ie Bxo^Horo ci/irHana 
nepeMeHHoro TOKa, no^aBaeMoro na bxoahom buboa 12, peajiM3yeTCfi c Mcnojib30BaHMeM 
AByxnonynepi/iOAHoro moctobofo BbinpsiMMTenn BD1 i/i cj^MjibTpytoLi^ero KOHAencaTopa CI, 
c|DopMi/ipyK)Lnero lUMHy nocTosiHHoro TOKa, ot kotopom npHBOflHTcq b flOMCTBHe nepeKnK)HaTenb. 

45 KaTyiuKa MHflyKTHBHocTM LI o6eGneHMBaeT flonojiHi/iTenbHyK) ct)mibTpai4MK) pafli/ionoMex (EMI) 
Gi/imana nepeMennoro TOKa noone ero BbinpsiMjieHMsi noopoACTBOM AByxnonynepi/ioAHoro Mocra. 
npeo6pa30BaTenb 22 nepeMeHHoro TOKa b noGTOJiHHbiM TaK>Ke BKnjOMaoT b 006^1 rnaBHbiM 
KOHTponnep IC1, CKonclDi/irypi/ipoBaHHbiM b bmao Lui/ipoTHo-nMnynbCHoro MOflynsiTopa (PWM), 
pa6oTaK)LL^ero b tokobom pe>KMMe. KoH(t)i/irypaL^i/in rnaBHoro KOHTponnepa IC1 TaK>Ke 

50 o6ecneHMBaeT Heci/iMMeTpi/iHHbiM BbixoA c noAcoeAi/iHenHbiM k neMy 6ecTpaHGc|3opMaTopHbiM 
flByxTaKTHbiM TpaH3MGTopHbiM KaoKaflOM. CufioBOM npeo6pa30BaTenb 22 nepeMeHHoro TOKa b 

nOGT051HHblM MMOOT maBHblM GMflOBOM KnK)M Q1 , KOTOpbIM npi/IBOA^T B A^^CTBI/ie maBHblM 

TpaHGc|3opMaTop T1 . B npeAnoHTMTenbHOM Bapi/iaHTe TpaHG(t)opMaTop T1 , py\of\ LUotkm D1 1 m 
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(t>MnbTpyK)L^Me KOHABHcaTopbi C24 ]A C25 o&hemiAHeHhA, o6ecneHMBa5i b ysnoBOM tohkg N1 
BbixoflHoe Hanp5i>KeHMe nocTosiHHoro toks. 

KaK 5bijio OTMeMeHo panee, cxeivia 25 c|3MnbTpa noaBonaeT o6ecneMMTb flonojiHHTe/ibHyK) 
(t)MjibTpaL4MK) BbixoflHoro Hanpfl>KeHMn nocTOflHHoro TOKa, nonynaeMoro ot ysnoBOM tohkm N1. 

5 CxeMa 25 cjDnnbTpa coflep>KMT KajyiuKy nHflyKTHBHocTn L3, KOHfleHcaTop C26 m TpaHcc|DopMaTop 
NF1. npeMMymecTBOM jiBjiJieTcsi to, mto cxeMa 25 c|DmibTpa (jDopMi/ipyeT oT(t)MnbTpoBaHHoe 
BbixoAHoe Hanp5i>KeHMe nocrosiHHoro TOKa Ha BbixoAe 16 c nojiHbiM pasMaxoM HanpsDKeHi/in 
LuyMa M nynbcai-^MM MeHee 100 mB. 

CxeMa 26 o6paTHoii cb513m nepea efli/iHbiM KOHjyp o6paTHo£i cb513m BbinoriHeHa c 

io B03M0>KH0CTbK) peryjiMpoBaTb oTct)MjibTpoBaHHbie Bbixo^Hbie Hanpfi>KeHM;i nOCTO^HHOrO TOKa, 
ct>opMMpyeMbie npeo6pa30BaTen5iMM 22 m 24. CxeMa 26 o6paTHOM cbsism TaioKe npMcnoco6neHa 
f^n9\ coepy\HeH\A9[ co cbeMHbiM nporpaMMi/ipyKDu^MM Mo^yneM c nepeKnK)HaTeneM 15, 
coAep>KaLi^i/iM peauiCTop R53. HacTosiLi^ee ii3o6peTeHi/ie nosBon^eT nojibsoBaTensRM 
MsSi/ipaTeribHo nporpaMMi/ipoBaTb BbixoAHoe Hanp5i>KeHMe nocTOfiHHoro TOKa, nocTynatoutee 

15 saTeM Ha bnxoahom bnboa 16. CxeMa 26 o6paTHOM cbs^sm BKntonaeT b ce65i onTpoHHyto cxeMy, 
coflep>KaLMyK) napy ohtpohob PHI m PH3, coefli/iHeHHbix nocneflosaTenbHO (to ecTb b BUfle 
G6opKi/i), npi/iMOM Ka>KAbiM oHTpoH coeAMHOH c Bbixo^aMM onepaL^MOHHbix ycMjii/iTeneM IC4-A m 
IC4-B. npeMMyu^ecTBo ^aHHOM cxeMbi coctomt b tom, hto onTpoHbi cKOMnoHOBanbi b KOHType 

06paTH0M CB513M CXOMbl 26 o6paTHOM CB513M. Bfl06aB0K, CXGMa 26 06paTH0Cl CB513M 3Ct)Ct)eKTMBHO 

20 peryni/ipyeT oTcfji/inbTpoBaHHbie Bbixoflhbie Hanp5i>KeHMfl nocTosiHHoro TOKa, cct>opMMpoBaHHbie 
06011MM npeo6pa30BaTenflMM 22 m 24, Hepe3 e^MMbiM KOHTyp o6paTHOM cb513m. flpi/i 
Mcnonb30BaHMi/i onTpoHHOM c6opKi/i HacTosiLi^ee i/i3o6peTeHMe TaioKs nosBOJineT cMjioBOMy 
npeo6pa30BaTenK) 10 noflflep>KMBaTb Heo6xoflMMyio pa3BJi3Ky Me>Kfly cooTBeTCTByramnMH 

BXOAHbIMM BblBO^aMI/l 12 M 14 Ul BblXO^HblM BblBOAOM 16. 

25 npeAnoHTMTenbHo, HTo6bi c|3yHKL^M5i orpaHMHeHMsi BbixoAHoro TOKa npeo6pa30BaTejifl 22 

BbinojiHJinacb nocpeflCTBOM MHTerpanbHOM cxeMbi IC4A, pesMCTopoB R33, R37, R38 m R39 m 

nporpaMMMpyK)iMero pe3i/iGTopa R54. 

Sau^MTa OT nepeHanpfl>KeHMfl npeo6pa30BaTen5i 22 nepeMeHHoro TOKa b nocTOfiHHbiM 

flocTuraeTCfl nyTOM ncnonbaoBaHiisi onTpona PH2 i/i cTa6MnMTpoHa ZD2. B npeflnoHTHTenbHOM 
30 Bapi/iaHTG ocyinecTBneHMsi GTa6MnMTpoH Z2 nMoeT Hanp5i>KeHMe CTa6MnM3aLiMM 25 B, TaK hto b 

pe>KMMe naBMHHoro npo6oJi TpaH3MCTopHafl MacTb onTpoHa PH2 Bbi3biBaeT nepexofl 

TpaH3l1GTOpa Q1 B OTKpblTOe GOGTOflHMe. B OTKpblTOM GOGTOflHMM TpaHSMGTOp Q3 nOHIDKaOT 

ypoBGHb Hanp5i>KeHMyi Ha lUTbipbKOBOM BbiBOfle 1 MHTerpanbHoro KOHTponnepa IC1 m gboamt 
pa6oMMM L^MKH MHTerpajibHoro KOHTponnepa k 0%. 3to npuBOfli/iT k TOMy, mto BbixoflHoe 
35 Hanp$^>KeHMe nocronHHoro TOKa OKasbiBasTGn paBHbiM 0. Kor^a TpaH3MGTop Q1 OTKpbiT, 
TpaH3iiGTop Q2 To>Ke oTKpbiBaoTGfl, B pesynbTaTo Hero 3tm flBa TpansMCTopa Q1 m Q2 
nepexoflsiT b GTai^i/ionapHbiM pe>Ki/iM. Eonw pe>KMM TpaH3MCTopoB Q1 m Q2 cjDMKci/ipoBaH, to ^n9\ 
noBTopHoro BKnK)HeHM5i Gi/inoBoro npeo6pa30BaTen5R 10 Heo6xoAMMo BHOBb no^aTb ni/iTaHi/ie na 
ero BXOA- 

40 npeo6pa30BaTenb noGT05iHHoro TOKa 

npeo6pa30BaTenb 24 noGTOJiHHoro TOKa GKOHctDi/irypi/ipoBan b GOOTBeTOTBi/ii/i c TononomeM 
BonbTOAo6aBKM, iicnonb3yeMOM ^n9\ noBbiLueHi/in Hanpfi>KeHMfl, npMHeM b neM npMMeHfleTon 
MHTerpanbHbiM KOHTponnep IC2 Toro >Ke Tuna, hto m b npeo6pa30BaTene 22. B 
npeo6pa30BaTene 24 nocTOJiHHoro TOKa TpaH3MCTop Q8 flewcTByeT KaK ochobhom ci/inoBOM 

45 KnK)H, a flMOfl D6 KaK OCHOBHOM BblHpJlMMTenb. KaTyUJKa MHflyKTMBHOCTM L2 npeflnoHTMTenbHo 

npi/icnoco6neHa ^n9\ (t}yHKLiMOHMpoBaHM5i b KanecTBe i/iH^yKTopa BonbTOAo6aBKii, coAep>KaL^ero 

KaTyiUKy HHflyKTHBHOCTUl C TOpOMflanbHbIM CepfleHHMKOM. KaTOflHbie BblBOflbl flMOflOB D11 M D8 

coeflMHeHbi TaKMM o6pa30M, HTO OHM o6pa3yK)T norMHecKyK) KOHct^Mrypai^MK) MJIM, ^n9\ KOTopoM 
Tpe6yeTcn TonbKo opyiH BbixoAHOM ct}MnbTp. npeMMyu^ecTBOM ^BnfieTcsi to, hto TaKoe pemeHMe 
50 ycTpaHfieT Heo6xoAMMocTb MMeTb Ha nnaTe AononHMTenbHoe Mecro Ann BToporo Ha6opa 
c|DMnbTpyK)LHMx KOHflencaTopoB. 

KaK M B cnynae c npeo6pa30BaTeneM 22 nepeMennoro TOKa b nocTosiHHbiM, npeo6pa30BaTenb 
24 noGTOflHHoro TOKa TaK>Ke npeAHasHaneH Ann pa6oTbi na nacroTe nop^AKa 80 kFli. 
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npeo6pa30BaTen5i 22 nepeivieHHoro TOKa b nocT05iHHbiM pa6oHa5i HacroTa ycraHaBni/iBaeTcsi c 
noMoinbK) pesMCTopa R13 m KOHfleHcsTopa C7. AHanomHHo pa6oMaji nacTOTa npeoOpasoBarejin 
24 nocT05iHHoro TOKa ycTaHaBjinBaeTCJi pesi/icTopoM R28 i/i KOHfleHcaTopoM C28. 

CxeMa 25 (t)MnbTpa BKnK)HaeT b ce65i cxeMy sau^i/iTbi ot nepeHanpfl>KeHMn, coflep>KaL^yK) 

5 CTa6MnMTpoH ZD2, peancTopbi R23, R24, R48, TpaHsuicTop Q4 m TpMOflHbiCi TupucTop SC1. 
CTa6Mni/iTpoH ZD2 onpeflenJieT TOHKy sami/iTbi ot nepeHanpyi>KeHM5i (OVP), KOTopasi 
npeAnoHTMTenbHo ycraHaBjiMBaeTCfl paBHOM 25 B nocTosiHHoro TOKa. 06biHH0 nepea pesi/icTop 
R48 TOK He npoTeKaeT. OAHaKo ecni/i CTa6MnMTpoH ZD2 HaHMHaeT npoBOA^Tb tok, naAeHMe 
Hanpfi>KeHi/i5i Ha pesMCTope R48 OKasbisaeTcsi flocTaJOHHbiM flnsi oTKpbiBaHMJi Tpansi/icTopa Q6, 

10 MTO Bbi3biBaeT noBbiLuehi/ie Hanp^>KeHi/i5^ Ha BbiBo^e ero KonneKTopa m OTKpbiBani/ie tsm caMbiM 

TpilOAHOrO TMpMCTOpa SC1 . OTKpblBaHMe TpMOAHOrO TI/ipMCTOpa SC1 BblSblBaeT CHI1>KeHMe 

Hanp5i>KeHi/i5i na LUTbipbKOBOM BbiBo^e 1 uiHTerpanbHoro KOHTponnepa IC2. TaKMM o6pa30M, ecni/i 
ci/iman Ha BbiBo^e 1 i/iHTerpanbHoro KOHTponnepa IC2 i/iMeeT hmskmm ypoBenb, ero Bbixo/^Hbie 
ycMjiMTeriM nepeBOA^Tcn b pe>KMM pa6oTbi c pa6oHMM limktiom 0%, b pesynbTaTe Hero na BbiBo^e 
15 6 c|3opMMpyeTCfl BbixoAHoe Hanpfl>KeHMe nocT05^HHoro TOKa, paBHoe 0. npeMMyu^ecTBOM 

mmeic^ TO, MTO TpMOflHbiM TMpMCTop SC1 ctDyHKL^MOHnpyeT KaK cxeMa-aameriKa; npi/i 3tom flnsi 
BKnK)MeHM5i cMjioBoro npeo6pa30BaTenfl 10 noTpe6yeTCJi noBTopnoe noflKfiJOMeHne nuTaHi/isi Ha 
BxoAe, ecriM b yanoBOM TOMKe N1 o6Hapy>KeHo Hanpfl>KeHMe, npeBbiLuatou^ee 25 B nocTosiHHoro 

TOKa. 

20 TeMnepaTypa Kopnyca 13 ci/inoBoro npeo6pa30BaTenyi 10 KOHTponnpyeTcsi c 

McnojibsoBaHi/ieM TepMi/icTopa NTC3. ripi/i yBeiiMHeHMM TeMnepaTypbi Kopnyca 13 yivieHbLuaeTCfl 
SHaHOHMe conpoTMBjieHM5i TepMMCTopa NTC3, hto BbisbiBaeT oTKpbiBanne TpaHsi/icTopa Q9 m 
CHM>KeHMe ypoBHsi ci/irhana Ha BbiBOfle 1 MHTerpanbHow cxeivibi IC2 npeo6pa30BaTenfi 24. KpoMe 
Toro, 3TO npuBefleT k oMemeHMK) onTpona PH2, flocTaTOMHOMy flnfl cpa6aTbiBaHmi cxeMbi- 

^ 3aLi^enKM, coAep>KaLi^eM TpaH3MCTopbi Q1 m Q2, KOTopan oTKnK)MMT cMjioBOM npeo6pa30BaTejib 
22. Bflo6aBOK, cjDyHKi^nsi TennoBOM 3aiHMTbi cunoBoro KOHBepTopa 10 peanM3yeTC5i He3aBMCMMo 
OT Toro, KaKoe BxoAHoe Hanp^>KeHiie (nepeMehhoro TOKa i/ini/i nocTo^HHoro TOKa) noAaeTcsi Ha 

COOTBeTCTByiOL^Me BXOAHbie BblBOAbl. 

Ha (Spm.Z noApo6Ho noKa3aHa oxeMa noHM>KaK)Li^ero npeo6pa30BaTen5i 28 nocrosiHHoro TOKa 
30 cornacHo HacTosn^eMy M3o6peTeHMK). noHM>KaK)inMM npeo6pa30BaTenb 28, KaK m 

npeo6pa30BaTeni/i 22 m 24, i/iMeeT KOHTponnep IC1 b i/iHTerpanbHOM McnonHeHi/in, KOTopwCi 
npMcnoco6neH pj\^ ct)opMMpoBaHMfl pa6oHero L(i/iKna BKnK)HeHHoro cocTonHMfi pj\^ cMnoBoro 
TpaH3i/icTopHoro KnK)Ha Q1. Pa6oHa5i nacTOTa KOHTponnepa IC1 onpeflensqeTC5i KOHflencaTopoM 
C6, KOTopbiM noAKnK)MeH Me>KAy bnboaom 4 i/iHTerpanbHOM cxoMbi IC1 i4 3eMneM, i/i pe3MCTopoM 
^ R1, KOTopbiM noAcoeAMHen Me>KAy BbiBOAaMi/i 4 m 8. B Bbi6paHHOM Bapi/iaHTe py^op, D1 coAep>KMT 

AMOA LUOTKM M Ae^CTByeT KaK OrpaHMHMTenbHbIM AI^OA- KaTyUJKa l/IHAyKTI/IBHOCTI/l LI 5^Bn^eTCfl 
MHAyKTOpOM BblXOAHOM MOIMHOCTI/I, Hepe3 KOTOpbIM 3aTBOp GI/inOBOrO TpaH3MGTOpa Q1 CB513aH G 
BblBOAOM Vout- Ha C|DMr.3 nOKa3aHO, MTO Me>KAy BblBOAOM Vjn M BblBOAOM GTOKa Gi/inoBoro 

TpaH3iiGTopa Q1 noAcoeAMHen nnaBKMM npeAOxpaHMTenb F1 , o6eGneHMBaK)Li^iiM TOKOByK) 

40 3aiHMTy noHM>KaK)Lnero npeo6pa30BaTen5i 28. 

KpoMe Toro, bxoa Vjn noHi/i>KaK)Li^ero npeo6pa30BaTen5i 28 noACoeAi^Hen b y3noBOM TOMKe N2 
K BbixoAy GxeMbi 25 ct}MnbTpa, npuneM na BbiBOA Vjn noGTynaeT g nee OTct)MnbTpoBaHHoe 
BbixoAHoe Hanpfl>KeHMe noGTosiHHoro TOKa. B npeAnoHTMTenbHOM BapnanTe OGyu^eGTBneniifl 
noHM>KaK)iHMM npeo6pa30BaTenb 28 cfDopMuipyeT BTopoe BbixoAHoe Hanp5i>KeHMe noGTOJiHHoro 

45 TOKa Ha BbixoAe Voyt, KOTopoe hoaboahtgsi k BbixoAHOis/iy BbiBOAy 18. npei/iMymeGTBOM ^BnsieTGSi 
TO, HTO noHi/i>KaK)L^MM npeo6pa30BaTenb 28 noHi/i>KaeT oTct)i/inbTpoBaHHoe BbixoAHoe 
Hanp5i>KeHMe noGT05iHHoro TOKa m Bbipa6aTbiBaeT BTopoe BbixoAHoe Hanp5i>KeHi/ie noGT05iHHoro 
TOKa Ha BbixoAHOM BbiBOAe 18, KOTopoe ne 3aBi/iGi/iT i/i Gyu^eoTBeHHo Hi/i>Ke BbixoAHoro 
Hanpn>KeHMfi noGTos^HHoro TOKa na buxoahom BbiBOAe 16. Ananori/iMHo BbixoAHoe Hanpfl>KeHMe 

50 noGT05iHHoro TOKa noHM>KaK)Lnero npeo6pa30BaTensi 28 no3BonsieT nonb30BaTen5iM o6eGneHMTb 
□MTaHMe ManoMoiuiHbix nepuclDepMMHbix yoTpoMOTB, TaKMx KaK coTOBbie TenecjDOHbi, ycTpoMCTBa 
PDA i/i/i/inM aHanori/iMHbie Mo6iinbHbie ycTpoMCTBa. B Bbi6paHHOM Bapi/iaHTe noHi/i>KaK)Li^i/iM 
npeo6pa30BaTenb 28 TaK>Ke mo>kho npMcnoco6MTb a/i^ nonyneHMsi na bnxoahom BbiBOAe 18 
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BbixoAHoro Hanpn>KeHM$i nocTo^HHoro TOKa b miAsnasoHe ot 3 ao m 15 B nocronHHoro TOKa, 
KOTopoe M36MpaTenbHo onpeflensieTcsi b saBMCMMocTi/i ot Bbi6paHHoro sHaHeHnsi pesMCTopa R1, 
i/icnojib3yeMoro b KOHKpeTHOM noHi/i>KaK)L^eM npeo6pa30BaTene 28, npi/i 3tom o6l^i/im ot6op 
MOLi^HocTM Mo>KeT cocTaBMTb, HanpMMep, 10 Bt. KaK 6bino ynoMsiHyro paHee, noHiDKatou^MM 

5 npeo6pa30BaTenb 28 Mo>KeT 6biTb pasMemeH b oTflenbHOM cbeMHOM nporpaMMHOM MOflyne, 
KOTopbiM nosBOJifieT nojib30BaTen$iM i/i36MpaTejibHo nporpaMMi/ipoBaTb BbixoAHoe Hanp$i>KeHi/ie 
nocTosiHHoro TOKa Ha BbiBo^e 18 b saBMcuMocTi/i ot pasnnHHbix MOAyneM, cBnsaHHbix c 
noHii>KaK)L^MM npeo6pa30BaTejieM. 

Xo™ flaHHoe M3o6peTeHMe 6bino oni/icaHo npuMeHHTenbHo k onpefleneHHbiM 

io npeAnoHTMTexibHbiM Bapi/iaHTaivi ero ocyu^ecTBrieHi/isi, cnei^Mani/icTaM b ashhom o6nacTM rexHi/iKi/i 
nocne npoHTeHMsi HacTosiLi^eM 3anBKM craHyr oneBMAHbiMi/i ero MHoroHMcneHHbie BapnaHTbi m 
MOAHcjDMKai-ii/iM. TaKMM o6pa30M, npeAnonaraeTCJi, hto npunaraeMayi ct)opMyna M3o6peTeHi/iyi 
Aon>KHa MHTepnpeTupoBaTbcsi c yneJOM M3BecTHoro ypoBHs^ TexHMKn KaK mo>kho mi/ipe, BKnK)Ha$R 
Bce yKasaHHbie Bapi/iaHTbi m MOAMc|3MKaLti/iM. 

i5 

cDopMyna M3o6peTeHMq 

I. Cmjiobom npeo6pa30BaTejib (10), cof^ep^sinfAiA nepByjo cxeMy (22), npeoepasyjomyK) 
BxoAHoe Hanpfl>KeHMe (12) nepeMOHHoro TOKa b nepBoe BbixoAHoe Hanp5i>KeHMe nocTosiHHoro 
TOKa; BTopyK) cxeMy (24), npeo6pa3yK)inyK) bxoahog Hanpyi>KeHMe (14) nocTOsiHHoro TOKa bo 

20 BTopoe BbixoAHoe Hanp5i>KeHMe nocT05iHHoro TOKa; jpeJbK) cxeiviy (25), Ha KOTopyK) noAaiOT 
nepBoe m BTopoe BbixoAHbie Hanp5^>KeHi4fl nocTo^HHoro TOKa, BbinonneHHyK) c B03M0>KH0GTbK) 
nonyMeHMfl na ee nepBOM BbixoAe (16) Bbi6MpaeMoro BbixoAHoro Hanp$i>KeHiifl nocTosiHHoro 
TOKa, npi/iMOM Bbi6MpaeMoe bnxoahog Hanp5q>KeHMe nocrosiHHoro TOKa ycTaHaBnMBaK)T b 
3aBiiGi/iMocTM OT cbOMHoro nporpaMMHOfo MOAyn^ (15). 

25 2. Cmjiobom npeo6pa30BaTenb no n.1, b kotopom nepBasi oxeMa m BTopan oxeMa BbinojiHeHbi 
c B03M0>KH0CTbK) npnGMa, cooTBeTCTBGHHo, BxoAHOFo Hanp5i>KeHM5i nepeMGHHoro TOKa M 
BxoAHoro Hanp5i>KeHi/i^ nocTOfiHHoro TOKa c OAi^Horo o6Li^ero pa3'beMa (17). 

3. Cmjiobom npeo6pa30BaTenb no n.1, b kotopom cbeMHbiM nporpaMMHbiM MOAyxib coAep>Ki/iT 
naccMBHyK) KOMnoHOHTy (R53), npi/iHOM Bbi6MpaeMoe BbixoAHoe Hanpfl>KeHMe nocrosiHHoro TOKa 

30 3aBMCI/1T OT 3HaMeH 1/151 naCCMBHOM KOMnOHGHTbl. 

4. Ci/inoBOM npeo6pa30BaTejib no n.3, b kotopom naccMBHoCi KOMnoHeHTOM ABjifleTcsi 
pesMGTop (R53). 

5. CunoBOM npeo6pa30BaTenb no n.1, b kotopom TpeTbJi cxeMa BKnjonaeT b ce65i cxeMy 
(26) o6paTHOM CB513M, coeA^HeHHyK) c nepBOM oxomom m btopom oxomom, npi/iMOM oxeMa 

^ o6paTHOM CB513M peryjii/ipyeT nepBoe m BTopoe BbixoAHbie Hanpfl>KeHMfl nocTo^HHoro TOKa, 

CCtDOpMI/ipOBaHHbie COOTBeTCTBeHHO nepBOM M BTOPOM oxeMaMM. 

6. CuinoBOM npeo6pa30BaTenb no n.5, b kotopom oxeMa o6paTHOM OB^zvi coAep>KMT eA^HbiM 

KOHTyp 06paTH0M GBJ13M. 

7. Ci/inoBOM npeo6pa30BaTenb no n.1, b kotopom nepBoe m BTopoe BbixoAHbie Hanp5i>KeHi/i5i no 
40 oymecTBy paBHbi m noGTynaK)T Ha o6LnyK) y3noByK) TOMKy (N1). 

8. Ci/iJiOBOM npeo6pa30BaTejib no n.1, AonojiHi/iTenbHo GOAep>KaLi^i/iM MOTBepTyK) oxoMy (28), 
coeAi^HeHHyK) c TpoTbOM cxeMOM M BbinoriHeHHyK) c B03M0>KH0CTbK) noAaHM BToporo BblXOAHOrO 
Hanpfl>KeHMfl nocTOfiHHoro TOKa npeo6pa30BaTenfi na BTopoM bnxoa (18), npn 3tom BTopoe 
BbixoAHoe Hanpq>KeHMe nocTosiHHoro TOKa npeo6pa30BaTeji5i OKasbiBaeTCfi HM>Ke Bbi6iipaeMoro 

45 BbixoAHoro Hanpji>KeHMyi nocTo^HHoro TOKa. 

9. Cmjiobom npeo6pa30BaTenb no n.8, b kotopom npeAycMOTpena B03Mo>KHoarb 
M36MpaTenbHoro OTooeAMHeHMq hgtboptom cxeMbi (28) ot ocTanbHoro npeo6pa30BaTenyi (10), 
HTO no3BOJisieT noACOOAMHsiTb K npeo6pa30BaTenK) pa3Hbie MOTBepTbie cxeMbi nonyMennsi 
pa3Hbix 3HaHeHi/iM BToporo BbixoAHoro Hanp5i>KeHiifl nocTo^HHoro TOKa npeo6pa30BaTejin. 

50 10. Ci/inoBOM npeo6pa30BaTenb no n.8, b kotopom HBTBepTas^ oxeMa coAep>Ki/iT noHM>KaK)Li^MM 
npeo6pa30BaTerib nocTo^HHoro TOKa, c|3opMMpyK)L^MM BTopoe BbixoAHoe Hanp5^>KeHi/ie 
nocT05iHHoro TOKa npeo6pa30BaTen5i. 

II. Ci/inoBOM npeo6pa30BaTejib no n.10, b kotopom noHM>KaK)L^MM npeo6pa30BaTenb 
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nocTosiHHoro TOKa BbinofiHGH c B03M0>KH0CTbK) (t)opMi/ipoBaHMn BToporo BblXOAHOrO Hanp$i>KeHI/lfl 
nocT05iHHoro TOKB npeo6pa30BaTen5i b fli/ianaaoHe ot 3 flo 15 B nocTOJiHHoro TOKa. 

12. Ci/inoBOM npeo6pa30BaTenb no n.8, b kotopom BTopoe BbixoAHoe Hanp5i>KeHi/ie 
nocTosiHHoro TOKa npeo6pa30BaTen5i He saBMciiT ot Bbi6MpaeMoro BbixoAHoro Hanpn>KeHM5i 

5 nOCTOSIHHOrO TOKa. 

13. Ci/inoBOM npeo6pa30BaTenb no n.8, b kotopom Bbi6i/ipaeMoe BbixoAHoe Hanp$i>KeHi/ie 
nocTo^HHoro TOKa i/i BTopoe BbixoAHoe Hanpfl>KeHiie nocTo^HHoro TOKa npeo6pa30BaTen5i 
(t>opMMpyK)TC5i npeo6pa30BaTeneM oAHOBpeMGHHo. 

14. CuinoBOM npeo6pa30BaTenb no n.1, flonoriHUTenbHo coflep>KaiHMM cxeiviy (25) (t)MnbTpa 
10 cfDMiibTpaL^Mii nepBoro i/i BToporo Bbixo^Hbix Hanp5i>KeHi/iM nocTo^HHoro TOKa i/i 

(t>OpMMpOBaHM51 COOTBeTCTBytOLl^erO nepBOrO M BTOporO OTC|3MnbTpOBaHHOrO BblXOAHOrO 

Han p5i>KeH 1/151 nocTosiHHoro TOKa b o^u\e\h y3noBOM tohkg {N2). 

15. Cmjiobom npeo6pa30BaTenb no n.1, b kotopom TpeTbsi oxoMa cofxe^mAi noHi/i>KaK)Li^i/iM 
npeo6pa30BaTenb nocros^HHoro TOKa. 

15 16. Ci/inoBOM npeo6pa30BaTejib no n.15, b kotopom BTopasi oxeMa GOAep>KMT noBbiLuatou^iiM 

npeo6pa30BaTenb nocTosinnoro TOKa. 

17. Ci/inoBOM npeo6pa30BaTenb no n.1 6, b kotopom noBbiLuaK)L^biM npeo6pa30BaTenb m 

noHM>KaK)Li^MM npeo6pa30BaTenb mn^yoJCf\ nepeKntonaeMbiMM npeo6pa30BaTejiflMM, 

pa6oTaiOLHMMi/i na oflnnaKOBOM MacTOTe (80 kFl^). 
20 18. CunoBOM npeo6pa30BaTenb no n.1, b kotopom nepBasi cxeMa coflep>KMT o6paTHoxoflOBOM 

npeo6pa30BaTenb nepeMennoro TOKa b nocTOflHHbiM, cny>KaL^i/iM pj\9\ cjDopMMpoBaHiifi nepBoro 

BbixoAHoro Hanp5i>KeHM5R nocroflHHoro TOKa b Ai^ana30He ot 15 ao 24 B nocrosiHHoro TOKa. 

19. Cmjiobom npeo6pa30BaTenb no n.1 8, b kotopom BTopasi cxeMa coflep>KiiT noBbiLuajomuM 
npeo6pa30BaTenb nocTOfiHHoro TOKa, cny>KaLi^i/iM cjDopMMpoBaHi/i^ BToporo Bbixo^Horo 

25 HanpsDKeHkifl nocTosiHHoro TOKa b pyyenszone ot 15 ao 24 B nocroflHHoro TOKa. 

20. Ci/inoBOM npeo6pa30BaTenb no n.1, b kotopom BTopaJi cxeMa BbinonheHa c 
B03M0>KH0GTbK) npeo6pa30BaHM5i BxoAHoro Hanp5^>KeHi/i» nocTosRHHoro TOKa BO BTopoe BblXOAHOe 
Hanp5i>KeHiie nocTosiHHoro TOKa Aa>Ke b cnynae M3MeHeHM5^ BxoAHoro Hanp$i>KeHiifl nocTOfiHHoro 

TOKa. 

30 21. Cmjiobom npeo6pa30BaTenb no n.1, b kotopom cbeMHbiM nporpaMMHbiM MOAynb 
orpaHMMi/iBaeT BbixoAHOM tok na nepBOM Bbixo^e. 

22. Cmjiobom npeo6pa30BaTejib no n.1, AononhMTenbHO coAep>KaLi^MM cxeMy (22, 24) 3aL^MTbi, 
o6ecneHMBaK)inyK) (jDyHKi^MK) 3ainMTbi ot nepeHanp5i>KeHMyi. 

23. Cmjiobom npeo6pa30BaTejib no n.1, b kotopom nepBasi cxeMa BbinojiHOHa c 

^ B03M0>KH0CTbK) npMeMa BxoAHoro Hanpfl>KeHMfl nepeMeHHoro TOKa b Ai^ana30He ot 90 p,o 265 B 
nepeMeHHoro TOKa. 

24. Cmjiobom npeo6pa30BaTejib no n.1, b kotopom BTopaJi cxeMa BbinojiHeHa c 
B03M0>KH0CTbK) npMeMa BxoAHoro Hanp5i>KeHM^ nocTosiHHoro TOKa B Ai^ana30He ot 1 1 ao 16 B 
nocTosiHHoro TOKa. 

40 25. Cmjiobom npeo6pa30BaTejib no n.1, flonojiHMTejibHo coflep>KaiHMM ycTpoMCTso (NTC3) 
orpaHMMOHMJi HarpeBa, orpaHMMMBaKJu^ee pa6oMyK) TeMnepaTypy npeo6pa30BaTejiJi (10). 
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